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A Tale of Two 
Species – CO & BC 

Streets et al., JGR
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Ground-level sources 
(residential, transport) 

Second-layer sources 
(industry) 



Woo et al., JGR, 2003




Streets et al., 2002
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What does this tell us? 
– 

Model deficiency? 

Emissions problem? 

extinction 



The Informatics Problem: 
”Chemical Mass Balance” 

Source Information Air Mass Markers 

Model Runs w/wo Source Sectors 



Beijing 

y = 0.0079x - 1 
R2 = 0.4348 

y = 0.0074x - 1 
R2 = 0.9076 
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This analysis suggests 
directions to look for 
improvements 



CO 

Linan 

Table 3. Linan data 
Species and Variables Observed 
CO (ppbv) 649.26 
SO2 (ppbv) 16.49 
NOy (ppbv) 13.24 
BC (µg/m3) 3.5 
OC (µg/m3) 44 

BC 

Is it the Domestic 
Sector? 



Clarke et al., (in press) 
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New methodology and data 

New methodology for industry, domestic and transport sector 

New available activity data for 2001 

Link with Control Strategy 

Need to know the detail within sectors 

Information from chemical modeling results 

Inverse studies (using surface, aircraft data, and satellite data) for CO showing 
a ~40% Underestimation of Current Estimates 



z Small Coal Mines and Small Industries 

– 170 Million tons difference between coal supply and 
coal consumptions 

z Efficiency of Combustion Device 

– Which impact BC, OC, CO and VOC emissions 

– Important for control potential 



0 

20 

40 

60 

80 

100 

120 

140 

160 

180 

1999 2001 Trace-P 

M
ill

io
n 

to
ns

 

Others 

Biomass Burning 

Transport 

Domestic Fossil Fuels 

Domestic Biofuels 

Industry 

Power 

New 
estimate 



z 34% higher compared with Trace-P inventory 

z 73% of increase comes from industrial sector 

z Key reason: low combustion efficiency 

z Results in a ‘consistent‘ regional changes 

z Implications for BC, OC and VOC? – the next step 



NASA INTEX DC-8 flight in July 



ICARTT/INTEX-A DC-8 flight 7 on 
07/08/2004 

Sulfate is measured by Jack Dibb, University 
of New Hampshire, and aerosol optical 
properties are measured by Antony Clarke, 
University of Hawaii 



STEM Forecast Webpage for 
APMEX 
http://nas.cgrer.uiowa.edu/ABC/a 
bc-2k4.html 
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[Global, India, 
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